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Background {#sec005}
==========

Depression is the fourth leading cause of disease burden and the largest cause of non-fatal burden, accounting for almost 12% of all total years lived with disability worldwide \[[@pone.0155125.ref001]\]. It is one of the most ancient and common diseases of the human race. Depressed patients are at least as heavily disabled as patients affected by other chronic diseases such as hypertension, rheumatoid arthritis and diabetes \[[@pone.0155125.ref002]\].

Depression is also the most prevalent psychiatric disorder during pregnancy. Almost one woman in four will experience depression at some point in her life, most commonly during the childbearing years \[[@pone.0155125.ref003]\]. Depressive disorders are not only common and chronic among women throughout the world but also principal sources of disability \[[@pone.0155125.ref001]--[@pone.0155125.ref003]\].

Antenatal depression often precedes postnatal depression \[[@pone.0155125.ref004]\] and causes great suffering to the woman and her family \[[@pone.0155125.ref005]\]. On top of that, untreated depression is associated with higher rates of mortality and morbidity. Similarly, discontinuation of antidepressant drug therapy in women with medication-responsive illness carries a high risk for relapse and suicide attempts \[[@pone.0155125.ref006]\]. More worryingly, perinatal depression has been found to be linked with infant undernutrition in many low-income countries \[[@pone.0155125.ref007]\].

Negativity and low caregiver responsiveness may contribute to high rates of insecure attachment found among infants of depressed mothers \[[@pone.0155125.ref008]\]. Children of depressed mothers are also at risk for slower cognitive development \[[@pone.0155125.ref009]\], low activity, difficulty interacting with unfamiliar adults, and unresponsiveness \[[@pone.0155125.ref010]\]. Biomedical consequences include an increased risk for breastfeeding problems \[[@pone.0155125.ref011]\], eating and sleep disturbances \[[@pone.0155125.ref012]\], and a reduced likelihood of receiving preventative health care\[[@pone.0155125.ref013]\] or daily vitamin supplementation \[[@pone.0155125.ref014]\]. Depressed mood during pregnancy has also been associated with poor attendance at antenatal clinics, substance misuse, low birth weight, and preterm delivery \[[@pone.0155125.ref007],[@pone.0155125.ref008]\].

Epidemiological data suggest roughly 15% of women are depressed at any one time \[[@pone.0155125.ref015]\], and some research suggests that mothers of young children may have rates of depression even higher than the general population of women \[[@pone.0155125.ref016]\]. The prevalence of maternal depression in low- and middle- income countries is estimated at 15%--28% in Africa and Asia \[[@pone.0155125.ref009]--[@pone.0155125.ref012]\], 28%--57% in Pakistan \[[@pone.0155125.ref013]\], and 35%--50% in Latin America \[[@pone.0155125.ref014]\].

A cohort study of women attending a district hospital antenatal clinic in Goa, and community-based study from Tamil Nadu, India, reported a prevalence of 23% and 19.8%, respectively \[[@pone.0155125.ref017],[@pone.0155125.ref018]\]. Another community cohort study from Pakistan reported a prevalence of 28% \[[@pone.0155125.ref019]\]. A Meta-analysis shows the prevalence of depression during pregnancy is also high, ranging from 0.5% to 51% \[[@pone.0155125.ref011]\]. In Ethiopia, very few published studies are there concerning antenatal depression. Those published papers show the prevalence of depression among pregnant women ranging from 4.4% to 12% \[[@pone.0155125.ref020]--[@pone.0155125.ref022]\].

Different studies conducted so far in different area reported risk factors for depression among pregnant mothers: young age \[[@pone.0155125.ref012]\], low income \[[@pone.0155125.ref013]\], lower educational attainment \[[@pone.0155125.ref012]\], history of depression \[[@pone.0155125.ref012],[@pone.0155125.ref014]\], a history of miscarriage and pregnancy termination \[[@pone.0155125.ref008]\], and a history of childhood sexual abuse \[[@pone.0155125.ref020]\], concomitant high anxiety in pregnancy \[[@pone.0155125.ref023]\], low self-esteem \[[@pone.0155125.ref019]\] and low social support \[[@pone.0155125.ref024],[@pone.0155125.ref025]\].

Depression in pregnancy may diminish one\'s capacity for self-care, including inadequate nutrition, drug or alcohol abuse, and poor antenatal clinic attendance, all of which may compromise a woman\'s physical and mental health and may reduce optimal fetal monitoring or restrict the growth and development of the fetus. Although nearly 90% of the worlds' children live in low- and middle-income countries, we know little about the prevalence of maternal depression in Ethiopia. Therefore, the current study was conducted to determine the magnitude of depression and its associated factors among pregnant mothers attending antenatal care clinic at Gondar University teaching hospital.

Methods {#sec006}
=======

Study setting and design {#sec007}
------------------------

A depression screening questionnaire was administered on a number of mothers visiting ANC clinic on a single point time from October 2011 to January 2012 to estimate the prevalence of depression and its associated factors among pregnant mothers at Gondar University teaching hospital. Gondar is located about 723 km from Addis Ababa and 65 km North from Lake Tana where the Blue Nile starts. Gondar University Hospital provides tertiary care to the population of Gondar and its neighboring states, and most of its patients come from the lower socioeconomic strata. The Hospital has an antenatal clinic, which gives antenatal care services every day. Annually about 17,280 pregnant mothers visited the hospital for ANC services including first, second, third and fourth visits.

Sample size determination and procedure {#sec008}
---------------------------------------

All pregnant women attending antenatal care service clinic were taken as a source population while those pregnant mothers who were available during data collection period were considered as a study population. As per the information obtained from the antenatal care service, about 20 pregnant women used to visit the hospital for antenatal care service daily. The total number of pregnant mothers who will visit the clinic within the three months of data collection period was calculated and used to determine the interval. Therefore, systematic random sampling technique was used to include every three pregnant mothers available at the clinic during the data collection period. A single population proportion formula with an assumption of 95% confidence level, a 4% margin of error and a 21% prevalence \[[@pone.0155125.ref026]\] of depression among pregnant mothers and a non-response rate of 5% was taken to determine a final sample size of 418.

Data collection method and instrument {#sec009}
-------------------------------------

Data were collected using structured and pretested questionnaire by face to face interview technique. Trained nurses working in the ANC clinic collected the data. The questionnaire enclosed socio-demographic data, Beck Depression Inventory (BDI) and structured questions for assessment of associated factors. BDI was translated into Amharic and back to English by two different languages and psychiatrist for checking its consistency. BDI was developed and revised to reflect the revision in the current DSM-IV-TR. BDI had been extensively tested for content validity.

Beck Depression Inventory was composed of 21 questions, each with four possible responses. Each response was assigned a score ranging from zero to three, indicating the severity of a symptom. The overall value of a scale ranges from zero to 63 \[[@pone.0155125.ref027]\]. A cut of point with high sensitivity and specificity was determined by undertaking ROC analysis and calculating the area under the curve in STATA 12. Therefore, a pregnant mother with a score of 15 and less was considered as normal while a mother with BDI score of 16 and more was considered as depressed. The internal validity of the instrument was also checked (Cronbach alfa = 0.826) which ensures the internal consistency of the instrument.

Data quality assurance and analysis {#sec010}
-----------------------------------

Data was entered to Ep Info version 2002 after checking for completeness and imported to STATA 12 for further analysis. Exploratory and statistical data analysis was done and results were presented using tables. Bivariate logistic regression was first fitted to identify potential confounding factors and variables with a p-value less than 0.2 were entered to multiple logistic regression models using backward selection method to identify associated factors with depression. Adjusted odds ratio with its 95% confidence interval was calculated to report the strength and significance of the association.

Ethical consideration {#sec011}
---------------------

Ethical approval was obtained from Institutional Review Board (IRB) of research and community service of the University of Gondar, college of medicine and health science. Permission letter from Gondar university hospital was also secured before data collection. Pregnant mothers were asked and written consent was obtained after discussing the confidentiality, the purpose, benefit and possible risks of the study.

Results {#sec012}
=======

Socio-demographic characteristics of the pregnant mothers {#sec013}
---------------------------------------------------------

A total of 388 pregnant women with gestational age ranging between 16 to 39 weeks were included with a response rate of 92.82%. The median BDI score was found to be 11.50 (IQR: 10.00--15.00). The median age of the women was 25 years with an interquartile range of (28.75--22.00) years. Nearly one in three women educated until they reach high school and most 350 (90.21%) of them were married. Nearly two-in-five (41.49%) of the women were a housewife and most (83.25%) were from the urban area. Nearly one in three women (36%) earns less than 50 dollars per month ([Table 1](#pone.0155125.t001){ref-type="table"}).

10.1371/journal.pone.0155125.t001

###### Sociodemographic characteristics of pregnant women who attained antenatal care services at Gondar University Hospital, October 2011 to January 2012.

![](pone.0155125.t001){#pone.0155125.t001g}

  Variable           Category             Number   \%
  ------------------ -------------------- -------- -------
  age                14--19               26       6.70
                     20--29               274      70.62
                     \>30                 88       22.68
  Education status   illiterate           71       18.30
                     elementary           69       17.78
                     high School          143      36.86
                     Diploma & above      105      27.06
  Marital status     Single               19       4.90
                     Married              350      90.21
                     Divorced             11       2.84
                     Separated            5        1.29
                     widowed              3        0.77
  Occupation         Gov\'t employee      100      25.77
                     NonGov\'t employee   58       14.95
                     Housewife            161      41.49
                     Other                69       17.78
  Resident           Rural                65       16.75
                     Urban                323      83.25
  Income(in birr)    \<1000               140      36.08
                     1001--2000           131      33.76
                     2000--3000           62       15.98
                     \>3000               55       14.18

Obstetric history of pregnant mothers {#sec014}
-------------------------------------

For 158 (40.72%) of the women, the current pregnancy was their first pregnancy. Only 28 (7.22%) had four or more number of gravidity. Of 262 pregnant women who had at least one history of pregnancy, most 171 (65.27%) had experienced previous pregnancy complication. Whereas, 172 (44.33%) had experienced a complication during labor. About one in five women experienced abortion in their previous pregnancy in which near half (47.44%) were induced ([Table 2](#pone.0155125.t002){ref-type="table"}).

10.1371/journal.pone.0155125.t002

###### Obstetric history of pregnant women who attained ANC at Gondar University Hospital, October 2011 to January 2012.

![](pone.0155125.t002){#pone.0155125.t002g}

  Variable                                                  Category        Number   \%
  --------------------------------------------------------- --------------- -------- -------
  **Number of previous Pregnancies (gravidity)**                                     
                                                            No              158      40.72
                                                            One             113      29.12
                                                            Two             56       14.43
                                                            Three           33       8.51
                                                            Four & above    28       7.22
  **History of previous pregnancy complication**                                     
                                                            Yes             171      65.27
                                                            No              91       34.73
  **History of complication in previous labor**                                      
                                                            Yes             172      44.33
                                                            No              216      55.67
  **Pattern of antenatal care in the previous pregnancy**                            
                                                            Regular         168      43.30
                                                            Irregular       63       16.24
                                                            Not at all      157      40.46
  **Number of previous abortion**                                                    
                                                            One             60       77.92
                                                            Two             15       19.48
                                                            Three & Above   2        2.60
  **Pattern of previous abortion**                                                   
                                                            Spontaneous     41       52.56
                                                            Induced         37       47.44
  **Pattern of current pregnancy**                                                   
                                                            Planned         350      90.21
                                                            unplanned       38       9.79
  **Number of live birth**                                  No              158      40.72
                                                            One             114      29.38
                                                            Two             59       15.21

Psychosocial history of the pregnant mothers {#sec015}
--------------------------------------------

Most of the women 566 (94.33%) had very good support from their husband and equivalent proportion were satisfied. Moreover, most of the husbands 239 (61.6%) had very good feeling about the pregnancy. Nearly two in three 276 (76.29%) women reported that the support of the community was good. Despite the fact that most 351 (90.46%) of the women were satisfied with the antenatal care services, 30 (7.73%) women were abused by the health professionals working in the clinic. One hundred twenty-one (31.19%) of them revealed as antenatal care has a solution for the psychological problems ([Table 3](#pone.0155125.t003){ref-type="table"}).

10.1371/journal.pone.0155125.t003

###### Psychological history of pregnant women who visited Gondar University Hospital, October 2011 to January 2012.

![](pone.0155125.t003){#pone.0155125.t003g}

  Variable                              Category         Number   \%
  ------------------------------------- ---------------- -------- -------
  Husband Feeling                       Very Good        239      61.60
                                        Good             135      34.79
                                        No difference    14       3.61
  Husband Support                       Very Good        366      94.33
                                        Good             13       3.35
                                        Not Good         9        2.32
  Community Support                     Very Good        89       22.94
                                        Good             296      76.29
                                        Not Good         3        0.77
  Satisfaction by the husband support                             
                                        Yes              367      94.59
                                        No               21       5.41
  ANC visit                             very helpful     310      79.90
                                        may be           72       18.56
                                        Only for fetus   6        1.55
  Satisfaction by ANC                   Yes              351      90.46
                                        No               37       9.54
  Solution for psychological problem                              
                                        Yes              121      31.19
                                        No               267      68.81
  Abuse by health professional                                    
                                        Yes              30       7.73
                                        No               358      92.27

Prevalence of Depression in pregnant mothers {#sec016}
--------------------------------------------

The 21-items of the Beck Depression Inventory (BDI) were summed and single variable was generated. The new variable ranges from 0 to 63 in absolute value. A total of 70 (18%) women had mild depression (BDI score of 16 to 30) and 17 (4.38%) of pregnant women had moderate depression (BDI score of 31 to 46). Whereas, most (77.32%) pregnant women had BDI score 0 to 15 which indicates minimal depression. Only one mother found to have severe depression (BDI score greater than 46) ([Fig 1](#pone.0155125.g001){ref-type="fig"}).

![Bar chart showing the distribution BDI score for pregnant women attaining antenatal care service at Gondar University Hospital ANC clinic, October 2011 to January 2012.](pone.0155125.g001){#pone.0155125.g001}

We further categorize the depression score into two levels (depressed and not depressed). Scores greater than or equal to 16 were used as an indicator for the existence of depression and no depression otherwise. As a result, nearly one in four (23%, 95%CI; 18.49%, 26.86%) women had an indication of depression related to pregnancy ([Fig 2](#pone.0155125.g002){ref-type="fig"}).

![Pie chart for the distribution of depression among pregnant women at Gondar university hospital ANC clinic, October 2011 to January 2012.](pone.0155125.g002){#pone.0155125.g002}

Factors associated with Depression {#sec017}
----------------------------------

Socio-demographic factors, obstetric factors, and psychosocial factors were used to identify statistically significant factors. Among all covariates, age group, occupation, number of previous pregnancy, previous ANC pattern, previous pregnancy complication, type of current pregnancy, satisfaction by ANC services, joy from the pregnancy and solution for psychological problem by the antenatal care services were found to have p-value less than 0.2 from bi-variable logistic regression and considered for the multiple logistic regression model. The model goodness of fit was tested using Hosmer and Lemeshow test and the p-value was found to be 0.635, which revealed as the model is good.

Pregnancy between 20 to 29 years of age had reduced the risk of depression as compared to age less than 20 years. The risk of depression for women whose age ranges between 20 to 29 years reduced by 0.184 (95%CI: 0.07, 0.50) times as compared to women whose age ranges between 14 to 19 years. The odds of depression increased by 2.57 times (95%CI: 1.21, 5.46) for housewife's than a government employee. History of previous pregnancy has reduced the risk of depression. Those pregnant women who did not have the previous history of pregnancy were about five times (95%CI: 1.59, 14.17) more at risk of depression than women who had at least two number of previous pregnancy ([Table 4](#pone.0155125.t004){ref-type="table"}).

10.1371/journal.pone.0155125.t004

###### Factors associated with depression among pregnant women who attain antenatal care service at Gondar University Hospital, October 2011 to January 2012.

![](pone.0155125.t004){#pone.0155125.t004g}

                                                                                 Depression                            
  --------------------------------- -------------------------------------------- ------------ ---- ------------------- ------------------------
  Age group                         14--19                                       12           14   1                   
                                    20--29                                       223          51   0.19(0.08; 0.45)    **0.18(0.07; 0.49)**
                                    \>30                                         65           23   0.30(0.12; 0.75)    0.33(0.11; 1.00)
  Occupation                        Gov. employee                                87           13   1                   
                                    NG employee                                  46           12   1.75(0.74; 4.13)    2.35(0.93; 5.95)
                                    House wife                                   118          43   2.44(1.24; 4.81)    **2.57(1.21; 5.46)**
                                    Other[\*](#t004fn001){ref-type="table-fn"}   49           20   2.73(1.25; 5.96)    **3.44(1.38; 8.58)**
  Previous pregnancy                None                                         120          38   1.16(0.65: 2.07)    **4.74(1.58;14.17)**
                                    One                                          88           25   1.04(0.55: 1.95)    1.19(0.57; 2.46)
                                    Two & above                                  92           25   1                   1
  Previous ANC pattern              Regular                                      127          41   1                   1
                                    Irregular                                    36           27   2.21(1.23; 3.97)    **11.43(3.68;35.49)**
                                    None                                         137          20   5.14(2.59; 10.19)   **11.98(4.73; 30.33)**
  Previous pregnancy complication   Yes                                          135          36   1                   
                                    No                                           54           37   2.57(1.47; 4.48)    \-
  Current pregnancy                 Planned                                      273          77   1                   
                                    unplanned                                    27           11   1.44(0.68; 3.04)    \-
  Satisfaction by ANC               Yes                                          273          78                       1
                                    No                                           27           10   3.37(1.38; 8.22)    4.78(1.74:13.11)

\*Others = merchant and daily laborers.

The history of antenatal care service pattern was associated with depression of pregnant women. The odds of depression increased by 12 times (95%CI: 4.74, 30.33) for women who did not have a history of antenatal care service as compared to women who had regular visit history. Visiting antenatal care service irregularly has also increased the risk of depression. The odds of depression increased by 11 times (95%CI: 3.68, 35.50) for women who had an irregular visit as compared to regular visits. Satisfaction of women by the antenatal care service provision has reduced the risk of depression. The odds of depression increased by 4.78 times (95%CI: 1.74,13.11) for women who were not satisfied by the service provision ([Table 4](#pone.0155125.t004){ref-type="table"}).

Discussion {#sec018}
==========

The prevalence of depression among antenatal care attendant mothers in the current study was found to be 23% (95%CI: 18.5%, 26.9%). The current estimate is by far higher than the three prospective cohort studies conducted at the different time in Butajira DSS (12%, 9.2% and 7.3%) \[[@pone.0155125.ref020]--[@pone.0155125.ref022]\], the two studies from Australia (16.9%, 8.9%) \[[@pone.0155125.ref028],[@pone.0155125.ref029]\] and study from southwestern Finland (7.7%) \[[@pone.0155125.ref030]\]. This might be because of the difference in study design, study setting, study year, socio-demographic and type of screening tool used. The current study was institution based while the previous three studies were community-based, the current studies used Beck Depression Inventory scale while the previous studies used self-reported questioner (SRQ-20). Even though the three studies from Australia and Finland were the institutionally based cross-sectional studies that might make it similar with the current study, the tool used, year of study and the socio-demographic difference might account for the difference.

The estimate of the current study is consistent with studies reported from South Africa \[[@pone.0155125.ref017]\], Jordan \[[@pone.0155125.ref031]\], India \[[@pone.0155125.ref018]\], a systematic review conducted in Africa \[[@pone.0155125.ref032]\] and a cross-sectional study from Southwestern Ethiopia \[[@pone.0155125.ref033]\]. In the other hand, the estimate of the current study is lower than a two studies conducted in Turkey \[[@pone.0155125.ref034],[@pone.0155125.ref035]\], Tanzania \[[@pone.0155125.ref036]\] and Jamaica \[[@pone.0155125.ref013]\]. The tool used for measuring depression and cutoff point used to categorize the mother\'s depression condition is completely different from the current study. On top of that, the study time, setting and stage of pregnancy at which the current data was collected could be considered as a source of variation in estimated between the current and compared studies.

The current study was also identified different factors that had an association with depression during pregnancy. Age of the pregnant mother was one of the factors that had a significant association with depression. The risk of depression for women whose age ranges between 20 to 29 years was 82% lower as compared to mother's age between 14 to 19 years, which is a contradictory finding with the two studies conducted in Turkish \[[@pone.0155125.ref035],[@pone.0155125.ref037]\], a cross-sectional study from China \[[@pone.0155125.ref038]\], and a prospective study from Butajira DSS site \[[@pone.0155125.ref020]\]. However, our study result is consistent with an institution based cross-sectional study from eastern Iowa \[[@pone.0155125.ref039]\] which published a negative correlation between mothers age and depression scale. All of the studies that had contradictory findings with the current study were community-based studies, socio-demographic difference, the variation in measurement tool and cut off point used could account for the difference.

The other factor that had a significant association with maternal depression was their occupation. The odd of depression was 2.57 times higher among housewives as compared to government employees. This is consistent with a study conducted among Swedish mothers \[[@pone.0155125.ref040]\]. Similarly, a systematic review conducted so far among low and lower middle-income countries reported a protective effect of having a permanent job for antenatal depression \[[@pone.0155125.ref041]\]. This might support the mothers to have an intimate friend and to share information concerning issues with her pregnancy. The other factor, which increased the odd of depression, was gravidity. Prim gravidas were five times at higher risk of being depressed as compared to a mother with at least two number of previous pregnancy. This is supported with other similar study conducted so far \[[@pone.0155125.ref020],[@pone.0155125.ref035],[@pone.0155125.ref039]\]. This might be because of the fact that a first pregnancy for a mother will pose different psychosocial problems and fear of complications during the course of the pregnancy.

Alike studies so far \[[@pone.0155125.ref031],[@pone.0155125.ref036],[@pone.0155125.ref042]\], in the current study mother who failed to book their ANC and made irregular visit were 12 and 11 times at higher risk for depression. Similarly, mothers who were not satisfied by the ANC service were nearly five times at higher risk for depression. This might happen because mothers who had at least one ANC and made regular visit would get proper counseling on different issues of the pregnancy course that will help them to build their self-esteem. Even though, the mothers self-steem was not assessed in the current study, similar studies so far reported \[[@pone.0155125.ref009],[@pone.0155125.ref020],[@pone.0155125.ref031]\], its protective effect for depression. On top of that being satisfied by the ANC service provided would motivate the mothers to made regular visit so that they could get continued support from the health professional.

Unlike other studies, the current study did not found any association between previous pregnancy complication and outcome, income, residence, pregnancy condition (being wanted or unwanted), intimate partner support, and substance use. However, the study identified factors related to the specific study area that can help to take appropriate intervention. Our study has some limitations. The major limitation of this study was the use of the BDI which could overestimate the prevalence of depression through the somatic symptoms which can exist normally during pregnancy. Moreover, the instrument has not been locally validated although it has been used in previous studies of women with pelvic floor diseases \[[@pone.0155125.ref043]\]. The study was institution based which could limit its generalizability, using questionnaire for measuring depression could also limit its generalizability to clinically identified cases, fail to appropriately measure factors like social support would introduce residual confounding to the study result and cross-sectional nature of the study would also limit its ability to establish a temporal relationship. Therefore, the interpretation and usage of the study should consider these limitations.

Conclusion and Recommendation {#sec019}
=============================

The prevalence of antenatal depression in this population was relatively higher than studies reported in Ethiopia and from a review of other African countries. Younger age and being government employ were protective for depression while primigravida, making an irregular visit to not attending ANC service and not satisfied with ANC serves were the factors that increased the odds of depression. Taking targeted intervention and early screening of pregnant mothers for depression is crucial in order to prevent its further consequences.

All the authors of the paper would like to acknowledge University of Gondar, Research and community service office for their support. We also appreciate data collectors, mothers and Gondar University hospital.

[^1]: **Competing Interests:**The authors have declared that no competing interests exist.

[^2]: Conceived and designed the experiments: TAA TA KA. Performed the experiments: TAA TA KA ZA HM. Analyzed the data: TAA KA ZA HM AF. Contributed reagents/materials/analysis tools: TAA TA KA ZA HM AF. Wrote the paper: TAA TA KA ZA HM AF.
